But it is a labour of love in the true sense of this expression, except that it is not laboured at all, and that is one of the best things about it. This book is easy reading on an advanced level.
The approach taken by this book is quite unique: The author acknowledges in his preface that no two persons' tastes are exactly the same. He then proceeds to make a very subjective and personal choice of material, and this included quoting 11 of his own works and collaborations in the bibliography of 55 items. This might have been very problematic, but here it works well, for several reasons. For one thing, the author explains this "matter that troubles me" in his excellent preface. Furthermore, although tastes may differ, there are some basic criteria of good taste and bad taste on which most mathematicians would agree; the author's own contributions certainly belong to the former. But the main reason why these self-citations work has to do with a number of important messages this book conveys to those readers who are not already professional mathematicians.
First, mathematics is both an ancient and a very modern and active science. In addition to the two millenia of the title (from Archimedes to Gauss), the book reaches as far back as "Pythagorean" triples on the Babylonian clay tablet Plimpton 322, dated 1900 to 1600 B.C. On the other hand, the latest references were not even published in 2000 (A.D., that is).
Second, and this is what I was referring to above, "many interesting and exciting results in mathematics have been obtained (discovered!) by ordinary mortals, and not only by towering geniuses such as Archimedes and Gauss, Newton and Euler, Fermat and the hundreds of other well-known names". This is a very comforting thought for me as a working and publishing mathematician who is just an "ordinary mortal", and for the young and aspiring mathematicians among the readers. The author modestly uses some of his own results as examples of such contributions "of minuscule importance compared to the mathematics of greatest significance". And yet, both levels are presented together, as equally important in the development of mathematics; probably one shouldn't even talk about different levels here.
The third message is more for the (sophisticated) amateurs and non-mathematicians among the readers. The notorious question, "How can one do research in mathematics? Surely it is all known already!" is addressed in this book, again partly with the author's own recent research contributions, most of which are more or less directly connected with the works of Archimedes and Newton.
The next important message is that there is great enjoyment in doing and teaching mathematics. We as professional mathematicians know this, but for students this message is easily lost in the heavy workload during semesters that are all too short. No reader of this book will miss the sense of enjoyment, be it from the well-chosen mathematics, or from the author's mastery of language and style.
And finally, this book gives a sense of unity between pure and applied mathematics. The two are interconnected and, in fact, the author never speaks in terms of "pure" and "applied".
The first chapter ("From Archimedes to Gauss") is an exhilarating romp through the two millennia, with a few hundred years at each end thrown in for free. In just 44 pages we meet many of the main topics of classical mathematics, some only in passing, others in greater depth. This whirlwind tour begins with Archimedes and π; the calculations of π by Archimedes are then interpreted as a mean iteration, which remains the leitmotif throughout the chapter. This leads to Gauss and the AGM, and ends with references to the work of Borwein and Borwein of the 1980's and 90's. As in a symphony (yes, there are references to music) there is a change in both tempo and theme, as Chapter 2 is only devoted to logarithms. The first half is a standard discussion of exponential and logarithmic functions, as presented in most calculus textbooks. This is followed by a fairly detailed but readable account of Napier's logarithm, and of Napier's and Briggs' constructions of logarithmic tables in those pre-calculus times.
Chapter 3 is on various aspects of interpolations, including finite differences and multivariate interpolation. This is where the author's own contributions appear more than in other chapters.
The last two chapters, entitled "Continued Fractions" and "More Number Theory", together comprising almost 100 pages, can be seen as a core of a first course in number theory. All the important topics are there, and some of the most famous theorems (such as Fermat's little theorem, Wilson's theorem, the quadratic reciprocity law) with proofs are presented in a very readable way. The final two sections give a gentle introduction to some special cases of algebraic integers, enough to prove Fermat's last theorem for the exponent 3, Fermat's theorem on the sum of two squares, and finally Euler's work on sums of cubes. The book ends with the famous anecdote of Ramanujan and Hardy's taxicab number.
Such anecdotes, along with a few tasteful and necessary puns, as well as other playful use of words, are employed sparingly but effectively. I wish that more mathematics books and papers were written so well.
It is difficult to find anything negative to say about this book. The title may be a bit misleading, and those looking for a standard history of mathematics will be disappointed; however, this book does not claim to be a history book. While I find the level of rigour quite appropriate, I would have liked to see more warnings to students when an occasional "hand waving" argument is used. Not being a historian, I cannot comment on historical accuracy; certainly all the important dates and facts are correct. However, some reference should have been made to the Swiss mathematician and instrument maker Joost Bürgi (1552-1632) who discovered the logarithm independently of Briggs but published it a few years after the latter, in 1620. Finally, the dates of Briggs' trips to Scotland are probably off by a few years.
These are very minor points compared with the merits of this book, which is also very nicely and tastefully produced, with hardly any typographical errors. One last (standard) complaint: The relatively (but not outrageously) high price of almost US$50.-will unfortunately mean that very few students will purchase this book, unless it is prescribed as a textbook. It could indeed be used as a text for an elementary number theory course, depending on the instructors' tastes.
The book is also suitable as supplementary reading for history of mathematics, numerical analysis, or problem solving courses. There are well-chosen problems (or exercises) at the end of each section, about 170 in total; many of them supplement the material in the text.
Finally, this book would make an excellent choice as a book prize for advanced or graduating students. In fact, if a bright student leaving mathematics for good (as many do) were to hang on to just one mathematics book, I would wish it to be George Phillips' "Two Millennia of Mathematics".
